ai^&WTSIBft^y Httt^mUffloa^ttSft**^ (ar, MR (Magn 
etoresistive) S^ifclEfo ) $f t^S^y Kt^SUbfcttloa^S 

w^7F^jA<ffl^^nTi^. MRifiiKt m^&mmtfi (An 

isotropic Magnetores is t ive) M^ffl^fcAMRi^i, (Gian 
t Magnetoresistive) il^ffl^cGMRif i^O, AMRfSH^ffi^fcS 

<-r>^) 'Sje^tspi^^ Ftvxmmzn, gmr^hh sib 

o ifi^te. gi:^^GMR^^ Fa*fUffl$n5£5 lCfcoT#Ttr>£. 

F<Dttt&£ft±£i±£;£&<hLTte, MRKAMRl/i^GMRl 

1 



m®£>&z$±.fflmm<Dx.7'<7 u >tfmi?e>i%&&$ & p ^ □ > 

-r^UKAMchUTte, /^->*S, #tc, XP— h/W h (Throat Height) 
£ (i§i£) ^^5. fBti'sy F<7)f4fgft±<2 XP- K/W h<D*ig/Jvft; 

k £ a ^ >x =t < & ^ tfimm-v & s 0 
&hT?&zmmz7-?&mtem%?zm&<Dft&T&%-*-/^-- ; 7'( v^<d 

|b]±, »h7>yy3>->7h (Non-linear Transition Shift) <Dft\±M 
M#:<£>*®7^ e> frffr tc^±f S «t 5 o T ^ -So 

s<r 0 >tfmizmi&temm&7j<-tmmm, 03 5«iisi©iii^A7 fus 
?©x7^7 u >^s{cTO^8ff®^^-rsff®ni> si 3 6 

-f K (A 1 2 O s • T i C) cfc9&-5*1£l 0 1 ©±l£, tfil^fcfT;^^ (A 1 , 



2 



o 8 ) io^5iiiio2Mts, friz. ieiiio20±}:, mmm 

i D^SS^a^ Hffl(DT^y-^ HI 1 0 3 ^Mt§. friz. TgBv-JI/K 
110 3<D±iz. 7;l/5^(DMM*4ctO^^™v-^F^^^yjiil 0 4 
£7M-r£o ^(-> T^>-^F^t7^110 4©±[: ) H£fflCDMRiH^l 
0 5£^tfcT£o #fC, T§^>-;i/H^^^yj^l 0 4O±C, MRlfl 0 5 

\zmm,mzmmznz>-tt(DmMm 1 o 6 &Mf&Tz> 0 friz, tsb^-;^^^ 

7 7°ll 0 4> MRgf 1 0 S£>£X$nmm 1 0 6(D±iZ. T;i/^^C0M#W 
^Dte^i^-^F^^lll 0 7£?MU MRlfl 0 5^v-;i/H 

^t^7°I10 4, 1 o 7n\zmm.tz> 0 

friz. jH^t7 7°n o 7(D±\z. mmmfrbtzQ, s^^h 

s<hiBTo ) i o 8&&j&'tz> 0 friz, tmi i o 8cD±ic, mmm. 
^7)i^^m^K>u^tm^f^yy°m i o 9 > 

9 ZMffrtZo 

friz. ±mm?'yzfi lom^tit, -r^->^u>^fcj;oT, 12© 

^^7*11 0 9iTMIIl 0 8§l7f>m. 0 3 5 fclTKLfcJ;^ K: 
, ±OTHg&# (±»««^5/^l 10) > &»**yzfmi 0 9*5«ktfT8W8 

iiio8 SB©$fl!i^^®tceES^e«jt^$nfc«3i«, hUA or 
im) «jgti?«n*, ±mz. mx\Z7)v^wk&K)t£2>%mmi 1 is 

^K, £<£>*&»/il lis, ±aHKffi^y:/l 1 0&<££»l4Jil 1 

9 <Dmm iz m * s twi l t ffiibt s o 

TOksnfcisii i i©±i:, (cu) £K>taz>mmm<D 

IBiA7Fffl^lIg©il3^fjH 12 Wt?)o #IC» itllll^ 
i^jUnoil;, 7* M/-77M1 l 0r^cD/\'^->^^T 
£ e friZ. 7^hl/y7Ml 1 3©^iBSr5pa^f Sfe*tc:^Oia^T^M 



ITS, fr\Z, 7* h hg 1 1 3<D±\Z. ^2ll©il3^;H 1 4 £ 

Bfo-TZo #CtC, 7* M/i^X Ml 1 3*^3^ JH 1 4±l:, 7thl/y 

±aWB«5 1 !y^l 1 0, 7^hl/vXMl 1 3, 1 1 5:fccfcl»l4Jf 
1 1 9(D±{C, Eft^y Kffl©«tt*m, «iL»i/t-VP-f (N i F e) =fc0& 
S±MMl 1 6<&Mt5. iWll 1 6(D±(c, 0iJA^T;U^ 

y©«iPX^ff oT, Eft's y K&cfctm^y K©I7^7'J>^I1 1 8 

0 3 6T11 t-A-n-hil 1 -€-©fifi(7)iieftS*3«fc^#6ftJS 

0 3 7&t^b04 2^11^ MiWX7^y©MtfPffli:o 

03 8lC^b7c0«T«, 2 0{:*3(t5I7^7'J >^®«, ^ItV 

X^^©Eftl«flsa)lEltetc«fcoT^i;s^MdS!tcJ:oT^7-i'^i 2 0 £Efti« 

©AWi, X7^^12 0©^W (03 7\Z$>tfZ>±.m<Di%®[>) (DT&m-V 

i©M^7Fifl2 2«H #j7L«0 3 4&^b0 3 6fC 
^Lfccfc^fCfcCoTV^o 03 7 lC*3tt5A8Bj&*, 03 5 

0 3 7&=fccK0 3 8 IZ^LfcWViZ. 2 O0X7^7'J >^7*®«, 

EftfllttlcS&ifi^fl lOBHlai, u^l0iil21a £OTlT0r5tcD 
^l©g:^0*Sf|2<D®l 21bt, fBKDMl 2 1 a«fc©|BJT^l ©gfcil«k 
D fe^f /i® 2 3 ©E 1 2 1c <h£WLTt^3o IlOiBl 2 1 

aux^^yi 2 ooy^m (03 7 tc^^sfe^iRi) ommmm tmmmm. 
s\y pm^i 2 2<Dmmt\z%m'£nT^z>o ^2©ii2ibtt^iA^ ( 
03 7 iz&n%>-FM<DV$im <Dmmiz®mznT^z>. ^3®Bi2icd x 



y<7v>ym<D±ft;fr*>?&i<Dmi 2 1 a&&zf$&2<Dmi 2 1 b&m^rz^ 

^i&otua. ^lOSl 2 1 a<hI2©Sl 2 1 b L<D1S\<D?& 1 ©©Utt 1 
/zmSMO, mi ©Ml 21at^3©I121c i:©rfl0^2 0g|ltt2 
~3 Mmf§^T&£ 0 

ia»«t#©lsIIE«ptC, 0 3 7&cfcOT3 8lC^LfcX^-ry 1 2 0©X7^7 
U>y®0il0®l 2 1 a tHafiiiflst^KtCtt, X7^^1 2 0 £fE«#: 
5&>£5S;3f»*5JEE##«&£"r EI3 7*3«fctfBI3 8lC^LfeX^-T^l 2 
0©X7^7'J>y®T11 ^20®12 1 btt^^M©ifiil:Sei$tl, 
^3<D®12 1c(J^20Sl2 1 b<fc9fc£^ffifflffifciat^SK:B2«£nT 

v^s. z<Dm&. %zmmfo<D&ifcm\z$& 2 ami 2 lb tmmm&£<Dm%mM 

b^I^3©ffil 2 1 c <hlE^#:^(Dr B 1^3ibfe<h#^, -€-cZ)£m<£>#:** 
»t§c ^CDfcJtK ^3©®1 2 1 c <hte^#iOPp1(C^ViT, X7-ry 
1 2 0 &|H»^t3ifi^ttS^EJ&^^f S. -e©^, SSW#:(DlEl^Bt^, 

T, IEi»6r?±t^.o !3ib^#:0®(^-r§X7-r^l 2 0©X7^7'J 
>^I©«ttt, Mx.l$l° SXT\zf3iZ><k?\zWi9Yt!nz>o X7^7U> 

tcga^ij $ tife # x a tc^gfr l t , x ^ -r n \zmm £ n& 

t^S®*i«LT5ffiiS*Mt5. £CDEffjg®<£)?l3£>fSl <7)® 1 2 

1 a £fcZ>&ft(D±\Z* 7* h'J V^7^I:J;qT^ 1 ©X* h U>?X h 7X 

#hcx^>^lt, ififfit©r 9 iT*i i ©tn©$5gf s^Mts. #k 

, il©7thI/y7hT7^^ST§. ^{C, iff®©3^©Il©112 
1 a£fc£^#*£tf§^®©5^©^2©igl 2 1 b £&£g&#<£>±{£, X* 



i©rra2©gi(D^^3 0ll 2 1 c^Mt^o CICDcfc 5 iClT, fg 1 
2 1a, ^2©I1 2 1 b43ck^l§3 0®l 2 1 ctfMfcZnZ* 

/^-^^iffLT^x^-ry 1 2 o d^m-r^o 

ISitWl 4 0^ihLTl^^(C*5tt^X^-r^l 2 0 ifBli 
4 0 t&*k-?mmmT$>Z> a 0 3 9^43^T, 1 2 (HcHlbTte 

, @3 7(D3 9- 3 9liilrlTglTl^o icfc, 0 4 Ote, 03 7&C*m<5± 

1M K • F£D&3S}£1 0 lT«^nxi^ 0 X^-T^ 

1 2 0(De»^(D^0(DgB^«> Fy^.^T^^^-<kD^^^^l 2 7 -©16 
Itg&l 2 7^|[CM^tl^II«^7 H^l 2 2|TM^tlTl^. *fe^ 
g&i 2 7©^:^«^--A-n-hjli l 

0 3 9&=fc^0 4 0 ^LfcX^-f ^1 2 0T(1 T^y-^F110 3, T 
Mil O 8, ±gra§5F-yyi 1 0, ±&ffi®mi 1 6^<Z)0:t#£l£lhT 
3fca6K:, I7^7U>^II:- ^Wtt>H7^^*-^> (DLC) 
^fc{&HB 12 8 WIT^S. 

04 i«> §b@&#i 4 o&&±i>Ti^vimfrz®&&mifevfcmmz&tf 

Z>X?^¥l 2 0 tlBM^l 4 0 £ £^TBfr®0T&£o i4 2H IB 

«#:l 4 O^lHlfeb, X^-T^l 2 O^I3»#:l 4 Otf)iM^<S>#±U 
fi$B^\y K$f 1 2 2{C e koTfB^S^fTtDnTV^^^^LTV^ 0 
X^-f^l 2 0(D#±P#tC^3ViT> X7<^1 2 0 ifEM^l 4 0 <hCDfi^Sg 
iHl 1H8-10 nm^T&D, X^^'12 0 (DQ^ffiliilffi ttZmmfe 1 
4 0 £(D&g!§IH 1 2te, 10 0~5 0 0 nmggT$^ 



ft<5o 

©IB/MS, fS^y K^^^S^tH^cDf^±^#-rsfifi{c, Eft's y 

^-r ^©17^7 u >>?m\z. m^zmm<D&z>m i &v>bffi3 ©s^ifc-rs 

LfrLtert^ t£*©X^<^©®j£^rete, ^lA^l^t^lrLTil 
®{Cf§ 1 &V> Lig 3 (DW&Bf&TZo rt-<DmmWlZ?& 1 3 

it. m%t(Drt—&ffife<Dmmtte&&oizM'<TMmLtc.mz. ^nsoA-c 



T&^-(Dmm&mt2ltZ>Z\£\Z<k^TBf$.LT^fc e 

n- \z^^7 z> -r ¥fflft(Dr3<D®m^fetiLm \z, y-t -ve > h y ^ -r > 

mz, mm.. A-(Dl7^7 l J>^10~2 0nmgMit5. ^GDfctf) 
So £fc> ^©^STU [3®7«<D^±TA-<Z>xy^TU>^m£Wirr 

it. wmBWofe^-e/t-njLr^y v >tfm*wm-?z>mz, uRm^izm 
Mt£titcnMm<DW\om&. jL7^7 0>ymt^t<Dmizm^nxmzsx. 

7^7-<h^«tl§^M5i4tl)I^^. Z\(DX^7 — U, MRlfiy 



8 



£\Z$>% 0 

a 

5 -?z>&o\zm^zmmznT^z>>b<D-v$>z>o 

-rztpiiz, mi<Dmfottfamt. mi^m^M^mt^RMMizmm^nrz.^ 



9 
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-i jKD-^&m o £ o K@2B2n, m 1 (Dmm^m tm2 ©ig^i <t £>g 

tcs^ w $ nrcmmmmmmmm^ t . mfc^& «fc <^«f ^m&m 
t, z\(Dmmmmtufcttm\znm2nfzm^£&misT^z> 0 mftmz&m 

<t , mi&&&$&2<D mmffiftm <d m \zm w- £ nfc * v y bb £ £ w l x v > 5 . 
fcMfamzmm?2>9ctffim&<£tSo w, 1 &&.xm 2 

ftftt, zomfcttfantteKttmiz&mzntz.nmtzmL. mfcmz&miz 

11 



y 7°%&t zmr z> 0 m 1 & «fc tffg 2 ©assi5^B«i3® h ^ 

m&^mmmmzttfaTzmivmmifaWhtzm^v Ft&m-rzx?^ 
$mmmzMfo-?z>m2(Dmfattfamtn*k'\y Htstns^y rat 
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ztz, ^m<Dmmmm.^y\ s m^-(y\z^Xs w, i <DMWM&im&m i 

*^intt>j:K x^^ymt. $mmfc<DmizttvxmM&ffli& 

rzmiz, n^mmmztmmfo(Dm\zmmisXh^K sfc, x^-t^sb 

* tz , iB^^^mte l x v > s to «fc mmmmm± Lx^zmwrniz 
& «fc c^m 2 CD® ummmwo) m izm v xm^x & £ 

iRi®tt, mmm^(Dm^miz^n^7.^^^(Dm^Mmr^rz^(Dma^ 
"5 cs^(;if$nTi^iii^7 Hfflx^-r ^<&stiST 

So 
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m.^y Fmx^-iy&Mmt&o tot, x^^y^tn^y \*m*> 
n-mz±mzftmtz> z. t^m-c$>^ 0 

i^it^isn mi <dv ^/\<D±\zm$kmzm'\y n^^-r^xs^^ 

K^MbT, &&mz&W&tiftm&(Dn£.^y Fg&£^tfffl 1 ©f?£ 
h'gU^fr^^fiJc-rsxgi:, SBlOfi^y K^m^Sr^HfLT, 1 #1 

£ge^j£n&i£&a>s£'\y Kau&$«j|g2©ii^5; Kswn^#*f^«-rsx 

MGfo&wMVTm^zftmznfcm&vmmmfeL^y ^m^^y^m-r^ 
n^y F&t&mm-rzjimcDWiT*, mi<Dmmmm£>&z$m2(Dmmm 

XgSrffit^T^TfccfcH. 
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^minrnt. n&^y \*wp>mnizn2<DW£* minn^m 20m torn 

t"3Xig£iI*.WT ! b t fc^o 

Ffflt&mm-rzx.ffi*. ^^^ntM^v ^t^wztmitm 
is^^^-eviTfeckv^. z\(Dm&> t.?^ vutM^v F&t&mm-rz 



15 



0 5 te, 0 4 t:^<ig^^t§fc^©i®0T^§. 

@6(t 0 5(C^<X@^i^0JT^)fci6O^M0-e$.^o 

0 7«, 0 6^<X@^i%BJT^rc^<7)^M0TS^o 
08 0 7 ^<X^^^BJ-r^/^i6CDif®0T^«>o 

i9n m8\zm<j:mzmw-?z>fr®(DWrmm-v$>%o 

0ion *^Bj(D-nMc7)^}'*3^^m 1 ©m^y F^s^^-r^p 

01 2A43ctD?0i 2bii 01 1 A^cfctfeii i b iM^mmt^tz. 
46©Bff®0-e*-5o 

01 3A*itf01 3BI1 01 2A^W01 2 B tC^< Jin&WlWT Z>tc 

01 4A*3<fctfEll 4BH 01 3A^il 3 B \Ztit< X*i£i&BJ-r 5fc 
#>CD$r®0T&£o 

01 5 A*3«fctfEll 5 Bit 01 4A*3ct^01 4 B iztit< Xg^i^BJf %>1t 
a6©$r®0T&3 o 

01 7»> *^BJ(D— ^MO^tC^ttSX^-r^iH^^ KfiSt&S?* 

-r & is sr mm -r s ^ * © ®r® 0 t * & . 
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019ft mi 8 \zm<j:m&mwTz>rctt>(Dmffim-c$>z><, 
02 on mi 9 \zm<nn^mm-t^r^b(Dmmmi:h^ 0 

wmmw<Dm%(Dm!&*^-rmm-?:$>z> 0 

o 

02 3d *5zw<D— mMoimmz&tf&x^-i y&vx^y^a x-i&ott 

(j- 3 X e £ gg>$ T £ © Slf ® 0 T * § . 

02 8(1 ummft<Di&±miz&vtz>*&m<D— mmoi&miz&zx?^ ¥<D 
029H *f&m<D—mm<Di&&\z&ftz>m 1 <Dmnm<D^^^^^TWim 

03 ki *mn<D— ^ffi<DMm\z&tf%m2<D^]&M<DX7'(y&^-?mm 

0T&£o 

03 2(1 X^<^<klHS«#:t©teiBM«SStt^TSfe86OBiW0T*«>. 

03 3d *nw<D—nffi<Dj&mz&tfzm3<D&Mmox7^y&^-T®m 

03 4(1, IISfi0llIlA7 H^co8ff®0T*^>o 

035(1 ^fosffflstis. 



17 



i3 6(i mmmwi(Dmmmm.^y HiWHStabs. 

S^(DX^-r^i:fB^#:t^^T^®0T^^o 
*^JS(D^(C^^X^-r^2 0(1 X^-f^2 1 KBI52 2<h£ 

7-f^2ooiTO(i ^n-e*na«fiM(:f^T^§. 77-f^2ia 
X7i , ^2i(i iHi^-r^fB«#:(^r^-r^m i tf>$s#*fft®3 1 ib 

M#:(D|lJ^{CcfcoT^G^^m»^AT^^T^^)^»A^4 1 fB 
i^\7 K 2 3 i^tltl/^o IB§^;/F2 3(1 W, 1 ©^#:*f |p]® 3 1 (AiS^ 
, E.^^^gB2 1 F3B2 2 0^^ia^jfi^(CSSS^nTV^„ 

Fg|52 2(1 tmmmzttfi)-TZ>m2<Dmfcttfam3 2 fB«#: 
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X^-f ^g&2 1 FSB 2 2tt, III 1 CDl&#:*fft® 3 1 £ffS2CD$g#:*t 

i6i® 3 2 #igttu jLos^afA«84 i t^mmm^4 2 1 <Dm&tt&im 

3 l^«fctK^2©«E^|pI®3 2£^T£ttflJKB2B£n&cfc5KS^K:&* 
£*lW3o Efik'sy H2 3ifi§Ay H2 4fct, SWCifiSLfctefiK: 

EB^tlT^S. ^HJfiO^SBtC^saHSHKfC^y Fte, tm^y F 2 3 
H 2 4 ££^tr. 

s\y FSB 2 2fdifiV^l CD® 3 3 £, ^S5Afl84 HCjfiV^2 0®3 4 il 
1 ©S3 3 <h|g2CD®3 4 t©ra<D%lfSB^3 5 ££WLTVi§ 0 110133 
«, X^<^2 1 ©i|i^|Rj©M<Hjfi^^BBfi$nfc2o©SP^i:, H 
SB2 2#J(DMifi^t3gaB^nfclO<Dg|5^<h^^TV^„ fg2CD®3 4te, 

fg 1 CD® 3 3 CD±fE 2 -DCDffiftiZmm-Znfz. 2 CXD^mTl^, f 1©I 
Mlfilffl3 1ll MtC, ^2«I3 4CD2 0<2^#<A&i1lCffifi2nT^®i&^ 
ft{3M£/3gB#£<atfffl3CD®3 6 £WLTV>3. 
£ 2 00® 3 4 tt, ff§ 1 CD® 3 3 &£Ztm 2 CD® 3 4 ©JBtfjW&lf 3 5 \Z& 

^Tmmisizamtf. cmmm) \zt&z>&o\z, fgicD®3 3izmvxm^iyx^ 

5„ SH 1 (D® 3 3 £g§2 CD® 3 4 <t<&fc-r££fct3 0 0 JilTT*5utAWil/ 
<, 10° KTT*S^^«fct)fftbK ^1©I3 3^20I34 

£CD&T£lS«0. 1° ^±T*S^t^»*b^o 

fgl CD®3 3£cktf£§3CD®3 6tt, X^^gB2 1 (C^&fg 1 CD*I#:*tft 
® 3 1 £«^#JCD®^bT¥tTK&oT^3. fg 2 CD® 3 4 <hf?l 3 CD® 3 6 
£<DmzlZ, 312 CD® 3 4 J; 0 fe^ 3CD® 3 6 <Djj &&&&&& ZMttZ <fc o \Z 
&m&8>Zo ^©aUttS^y FSB 2 2KifiVM^«£A£<&£<fc"5l;:gi^ 
Wfd^ftLT^S. 312 CD® 3 4«$g3CD®3 6 lC*f LTW>£ 
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ISlC&oT^*. ^ 2 ©® 3 4 3 «® 3 6 3 0° J£TFT& 

10° OTT&&;i<h^ck0£?£L^ o fg2 CO® 3 4 

i:i3 0iS3 6<!:©^t^JO. 1° W±T*5It*W*LK 
$gl©*£#:*tft®3 1 coo*,, i£M5#3 5^bS4^7 2ffl©*SSB£ 
B 1 C0$&#:*j-|p|® 3 lOS^s; FSB 2 2 S££t«EA«f 
4 1 £T©fi£©5 0 %RTTS§^t^WSlK 

11:^5^7^ ^2 OTtt, IS 1 coi^Mft® 3 1 tCfctt^lHIfl© 

^(cj^dt, Qm.m\z&^x. z7-(yM2 nzMVTtmm&frzmn&jj 
m<Dt>tt\tum&mzm.^<^\ft<Dt}**x&z.t.tf-vzz>o fct, mi© 

y 2^iT5Ig<!: > X7-T^SB2 1 tB4A>y Fg&2 2 t^SftS 

fc, X7^^2 1^it§IgH fgl©^xA©±«gfc©X7^^2 
lKl^-r***©^^^ F2 3tlMl0iM[6]I3 1 t«bT 

xmvrctiLWxmmvx, lmz&mnttHL&nx?^ ym2 i£^&ii2© 
x^-r yffiM&fc&mj&T znntz-stso iko^iaii y'j3>tM$ 
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iasoc-^soi^ m^7)v^-r^v)t^mmm2 zmfc-rzo mm 
ttnw^ 2^(Dmwu3<D±\z2^(Dm^m5^mf^-r M^&^twi 

^l5©tffl^lT(l ^m-tt^'itW^, #J*.«7\°-^n-f (NiFe) 

mz, ms\zmvti&?\z, M&m4&£tf%&mm6<D±m<Dot>. mx-mm 

x.«cut$§. «M3-r;i/8oj¥^wj^^i. 5MmT-^^o influx ;u 8 

^$ti§c z\n\z&K>, mm?^)i8<Dmm<Dm$mmz2^(Dmfcffl3\znm&) 
izmm^n^o 

mz, m^tib-D^mz^^x, m^M4(D±\zm^m9, iowti.o 
m&m9izmm^^)i8(Dftmffim<Dftm\znm2n, itn o««m=i-r^ 
8 (D^m^m<D^uzmm^n^ 0 m^m 9 , 10 ©*m«0»j*.«c o n i f e 

MPtlioT, fi&t£S9, 1 O^StB-T^^T-^B 1 1 £WJgLT, iill 
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fr\z, m&\z^ti^o\z, W&M 9 <D±lz$£ 1 (DMrnffiftM 1 2 
<h^(c> i&ttS 1 0 43«fctf*fiiBJl 1 1 a>±KH&ttJi 1 3 1 3 

1 2 .h^ttS 13i(l m^©raiS8SrMttTIBTe>ns. W, 1 Oil 
gfcfrJl 1 2 *5«fcrflKte® 1 3 bltt, FeC o^<Oi5fiSfO&£^&*m 

1 1 <D±-m<Do%<Dm 1 erases 1 2 tm&m 1 3 1 oralis 

(D-mZffi.Vkmi S(D±\zm<0±tfZ> o I»115©tfflilTH FeC 

mz, mnz^i>fc<ko\z, wz, ±mz, m7L\%7)v=L-r&.r>t£Z>%tMm 1 

6£7«T3o ^K:, M^tfCMPiaoT, IlgH^l 1 2, 1 5 7^Sffi-r& 
snfcffiic:fcHT» 12, 15 tele®** v y°m 1 4 ^TS^I: 
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